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This paper, one of three related documents, explains 
school- fiaance in Michigan. FirsA# it analyzes where 
school districts get their^ money and how they spend it. Next, it 
details a financial snodel that identifies the factors related to 
staff adequac;^ levels, estiiaates the strength of those factors, 
offers ideas for the components of a policy regarding school funding, 
and,„ estimates the ispact of a possible policy alternative. The paper 
concludes that the model can " be iiiipjoved in three are^s. Salary data 

and brought up to dafe. More factors contributing to 
levels can be identif ie'd. Finally^ the model can be 
ime to see lif it consistently^ predi-Cts school district 
or/LD) ' ' i ' ■ 
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A MODEL OF SCHOOL FINANCE 

t . *. ^ ' 

Schpol districts have basically two problenis when dealing with school 
finance: hbw to* get revenueSt and bQw to spend them, 

' : : ' ' / • . ■ ^ ^ . 

By better understanding ^the relationship bet1>feen how school districts 
raise and ^end revenue. It is perhaps possible to predict how a school 
district would behave if there w^y'e a change in the amount or source of school 
district • funds. ?or examplie, what would happen if school district expendi- 
tures were increased aeross-the-board by 2p% — how much would go to improve 
staffing ratios, and how much wouldgo.for other purposes. » 

HaVlngf\^ under3tat\jiing of the school district behaviop Is key when dealing 
with the concepts of equity, equjility, and excellence. Equity has been defined as 



being a neutral relationship between a school tj^r^t^lct's resourcea-^-either 
financial resources or staffs adequacy — and a distrl^ct^ s wealfih, property or 
perhaps income, \« wealth. An understanding o£ school districts behavior would ' 



permit an estimate of the impact on equity,, if there were changes in the school 

\ i ' ■ • . ^ » ' 

fujtding structure* For example, do wealthy school districts (high SEV districts) 
tend to have w>^^ favorable staffing ratios than poorer scfiool districts? .What 
would happen If an adjusti^nt were made to the state formula, which would give 

school districts having higher salary costs more money? HoW woold this affect 

. . . ^ • . ^ 

the relat;lonahip between staff adequacy and measures of wealth? ^ ^ 

, ■• ■ ■ ■ ^ 

k second concept by which to judge possible changes in school district 

> . ■ ' . . . . . ■ 

behavior is thfe notion of equality* Equality Is^succinctly defined as the 

limited variation ^ Jthe distribution of resources, either financial of educa- 

tiqnal (staff adequacy). Once again, knowing the relationship between how 

. ' ■ ' ' \ ' " 

sdhool districts receive, and spend their money could shed light on predicting 

what influence^ a chartge in funding would have on the distribution of {financial or 



educational 



V. . 2 . ' 

resources. To put it another waj^^ if there were a change in th^ 
funding xnechknism, what would be the estimat^ change in the distribution of 
resources?? , . 

A third concept concerning school finance is excellence ~ a ininim|||[ ^ 
level of resources, financial or educational, with school districts encouraged 
to go beyond the minimum levels ' If there were some common characteristics 
among those c'istricts that were below what was^kidged to be a minimum* level. 



3^^^ge< 



then adjustme^nts could be made to the funding mechanism to bring those districts 
up to the desired level. In other words, what changes would have to be made 



in how school 



districts receive and spend their money in order to bring them 



available to 



all districts as a matter of equityO 



/ 

up to a mlnlnum level Without limiting their ability to go above the minimums. 

J 

(It would also be "Important that the capabilit_y to go beyond the minimums be 



How Do rUstrlcts Spend Their Money? 



School districts spend their money iri a number of ways: 

• they can hire more instructional staff . ' * ' 

' ■ I ■ 

• they cjan pay higher salaries ^ * 

r » 

• they can hire more noninstructional staff ' . 
•they can hire more nonprofessional staff % 

• they can initiate special categorical programs 

• they can spgnd it on utilities or noninstructional items 

The choice of where. to spend appears to be. a trade-off or a zero sura 
decision* .This means that one decision — say to increase salaries^-will have an 
Influence on another — how many staff to hire* It is through the budget and 
collective batgaining. process that these decisions are maide. Of course, if tfie 
total amount to spend Increases substantially, the •pressures, of how to spepd ithe 
Bioney'&tlli exi^t; but ar^e greatly reduced. What would happen if there were a 
substantial increase , or -decbeaseWn total revenue? How, based on past experience. 



ERIC 



would school districts spend the Increase or absorb the decrease. 

The relatlonslilp between the amount the school district haii to spend and 
how the district c^ spend th6ir monfey is depicted in Figure 1. 
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Figure 1 
* ' HOW DISTRICTS SPEND MONEY 
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wher£/why do districts get money 
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Wliere/Why Do Sq^ooI Districts Get Their Money? . . 

It is 'relatively easy to list the places^ where school districts get their 
money through local property tax and tnillage rates, through state' aid,' and 
through statte and federal categorical programs • The answer to the question pf 
why they get thfe money is far more complicated. Why some school districts have 
fiigher mlllages than others is something we still know little about<v*T^ere 
seems tp be two possible explanations (even thpugh they might be closely 
related) * 

' (Me possible explanation deai^s,.^,,^?*^ cHiracteristics of the community 
— w which may influence the choice the district jmakes. Thos^ characteristics 
are: 

• Size- of the scl^ool district ^ 

• Change <nf enrollments 

• Percent minority in the community 

• Urban| density ' • 



' Average family income 
' How well their students are doing in scllool 



Another factor that may influence hpw mucX: revenue a school district has 
-Is what they have had in the past. It is a natural ^law of ' organizations that 



they resist cutting back. So,* if expenditures 
likely continue to be high. The same can be s4id for salaries and for staffing 
ratios* - • ' . ^ 



The relationship between how m^ich a school has to spend ^ Where they get 



the Revenues, and why they get the revenues ^s 



in the past were high, 'they will 



depicted in Figure 2. 



Figure 3 

, GENE RAL • ^ * ' 

MODEL TO PREQICT STAFF ADEQUACY 
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Eigure 4 

SPECIFIC mcIdel^to ^red'ict staff adequacy 
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what Do We Want to Know ? 

' The. key question in such an analysis -is to determin^ what ia it that 
should be knowji or what Is it that you want to happen. Dip we want to know what 
determines how much a school district spends, or what kini of educational pro-* 
gram a school provides? For the purpose of this analyl^is, we will be looking 
at' what kind of educational services the school district provides. This is 
basically for two reasons^ .First, if there is a cost of doing business which 
A?aries among districts, it would be lost if looking at school district expendi- 
tures. It would be included, however, if we were looking at educational programs. 
Secondly, -and perhaps more importantly, we think the purpose of providing 
funds ito a school is to. provide educational programs and, ^because this is 
related to'^^the intended purpose, we th^l^^ is the better measure. 

To build the model of school finance, we merely set up an algebraic equa- 
tion showing what we want to be able to predict — in this case a measure of 
staff adequacy — and equate that to the factors which may contribute to that 
measure.' In the previous section, we JKave assumed that staff adequacy is 
relied to the amount of revenue th*t a. School district has, plus the endogenous 
Variables (the factors over which the school district h&s some control - Figure 1) 
and the exogenous variables (those factors over which the school district does 
not hava^ control - 'Figurf 2) , 

f 

A general feodel, therefore, to explain why some school districts have 
favorable measures of staff adequacy (the number £>f instructional and instructional 
support staff per 1,000 students) ia de|^cj:ed i/ Figure 3. 



Estimating the liddel ^ * • ' ' 

Up to now, we have Identified the factors* influencing how a school district 

spends its ©orfey •to get a desired level of instructional services — staff 

* ^ * 

adequacy. But we do not Icnow the strength any single factor, or any group of 
factors have .In determining the level of staff adequacy. 

While common sense tells us that the amouat spent is important, it is 



equally logical ^hat the amount spent for salaries is also critical. How do 

we determine their relative strength? , The statistical technique us'ed to 

^ * 

estimate the influence of each of these factory is known as multiple regression. 
By using data on school districts which represent their behavior on these factors 
an estimate is made which best predicts their relative influence. 

As it turned put, some of the factors identified 'in the general model 
(Figure 3) had very litt^^||^^o influence when actual data was applied to the 
model. Therefore, for the specific model, only those factors having a strong 
influence were included. 

It is impossible, in social science research, to exactly explain or pre- 

diet wjxy something — in: this case, 3taff adequacy — takes place. First, these 

J- 

are inevitable errors in measurement; and, second, there are probably factors 

f 

which we have either not identified or measured. Ideally, the 'measurement 

errors will be kept to a minimum^ As for the factors not identified^ it is 

conceivable tliat decisions unique to each local district are present. Although 

not ^tfentif ied directly, an indirect measure of the "local c'ontrol" factor is 

assumed to be included (the residual from the previous year equation). 

Taking into consideration only those factprs making a major contribution to 

staff adequacy levels and the "Ibcal Control" factor, the specific model is 

* • 

depicted in Figure 4 1 



8 • 

/ • 

-he factor' I 



The letter in parenthesis", (a) represents th/ ^'ttenefch of ^ 
influences on the outcome of st^f adequ^y.' As' ilJ^upL outJ| membership aid 
(a), salary levels -(b), benefit levels (c) ,;^ thV Patio of ./lonprofessional 



r those 



to professionals (d) , have a strong i^flueii^fe |n^.'Sti^f adec[uacy. (Foi 
familiar with regression analysis, tfe num^icli t^hese factors 

are given in; the appendix.) - / '' •// . i. : - :-. , 

. The mathematical sign is also'/ impprrapt in. the analy^:^.s, for it indicates 

wfiether an increase Of the f actj;/rafeould add to the staf f ^ |dequacy leyel or 

.; * i',jt- ' ■■■■ 

whether it would subtract;. Based' on , Michigan data, greater membership aidf 

a higher ratio of nonprofessioiiajl,s, /^h^ greater! kmounts of state categorical 

1 ■ - " • 1^ »■ 
and Federal aid would add to the/'" stii^^ adequacy level. On the other hand?* 

higher salaries, higher benefit 'ie^'& and more nonlnstructional staff would \ 

subtract from the staff adequacy ^^vfl. These signs are consistent wfth 

cptmoon sense • ^ : ^ ' ^ ^ 

Another important cbnsideratloKil i's a measure of "how good is the predictor." 

^ 'a 

This is commonly measured by thfe T-erta R^. An r2 of .0 would indicate no 

ability to predict while an ^2,^f l|0 would indicate a perfect -ability to predict 

For the specific model appliei j f 6 VMlchigan data, th^ r2 is .72; that is. we can 
. • . ■ . / V ■ ■ 

explain 72% of the variance o|/S|^a|f adequacy levels among Michigan districts. » 

The remainder, 28%,' is attributed t<5 factors not identified or errors in 

^measurement or data . 

An interpretatioix of the model can be made visually. To do this, we can 

- N. - 7 

■graph what would happen if factor—say 'membership a^d-rwere to change while 

' ■* 

all others were held conatant . . . 

For example, the following graph shows what would Vfeppen if a dlatrjLct a 
meiabership aid were* increased^Arom $950 per pupil tg $1,700 per pupil, while - 
all other factors were 'held conatant at the average. 

• 1^ . : 
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..Likewise, 'the .following graph shows what would^ happen if a district's 
avenge salary level were increased trom $10,000 to $18,100. holding the other 



faqtoics constant at the average. 
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The EfJfect of Salary I^evels on Staff Adequacy 
Holding Al'l^ Other Variables Constant,, 



,$10,000 



District Salary Uvel 



$i8»oo6 



A • * 



13 



V 



10 • 



TKe following, graph shows all the factors at the .same time, but it must be 



emphasized t4iat the, indivi'dual lines' show what Would happen to ptaf/ing levels 
ft the individuaL factors were changed and the others were held constant at - 



the average. 
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l£ la important not to let an analysis of this type beoome esoteric ♦ it 

must have application to be useful*^ To that' end, wo. now look at an interpreta- 

tion and application of the model. 

From a review cr&^thjif^Sactors, -their jrelative strength, and their direction* 

.... .j^,. 




(sign) > it is clear thaaHlere is a complex bombination of 'factors influehcing 
Staff adequacy leVels* It* would be si^listic to^ conclude, either from 
coimnon sense or the mod^l, that merely chaQging one factor~say*membership aid 
— without considering the other factors, would have a major impact on staff * 
adequacyf ^ * , 

Conclusion 1: Any policy directed towaf^' (a) reducing the relationship 

between staff adequacy and wealth (equity), (b) narrowing the distri- 
bution of staff adequacy (equality), or (p) raising the leyel of 
. staff adequacy (excellence) must deal with many factors, not just one* 

. . . ■ \ . s 

The factors of nienijership aid, salary levels, benefit, levels, / 

' ' ■ ' ■ ' V ' , 

• • and ratio of nonprofessionals aire the most influential factors in 

determining st^ff^ adequacy* If a policy were designed to effect a ^ 
change in staff adequacy levels, then such a policy would have to 

includfe these factors, at a minimum, to be effective, and they all 

■ ■ . - - 

- would' have to 1?e considered at the same time. A policy directed at 

changing one factor would have little effect on^chAnging sta*ff adequacy 
levels. 

Conclusion .2: Membership aid, salary levels, benefit levels, and the ratio 

of nonprofessionals are the most influential factors in deteitoining st^ff 
adequacy^ levels. - ^ ' 



" As ^ pointed out ^atlier, the -factors in the model accpCint for about ^hree--. 
#**»•_• 

quarters of the 'variaince of ^ staff adequacy levels. The rest--c-aboUt one-quarter — 
**is either unknown' or due to errors in Tnea:surefli^nt • ^ile the predictability is 
relatively ^high for a Social' S^cience model,, it woiild. not prqduce/prfetjise resists 
even if , an ddeal T)olicy^could- he impretiiented* . - . ^/ ' 

Cbnclusion 3: A change in policy dealing" with the economic factors (e.g., member 

ship aid,' salary levels, benefit levels) would not bring about a precise 

chan-ge in staff adequacy levels. 
Cottclusion 4: If precise levels of staff adequacj^ ^^ere judged important, deci- 



sl^ons that are now made locally would have to be made at the state level* 

The model lends itself well to applications Such as simulation. Although 

not perfect, it can provide insight regarding suVh questions as: What would * 

happen to staff adequacy levels if all school districts had the same member-^ ' 

* ■ 

ship aid per pupil? * 

'i* I. 

In'pursuing -the question of equalityt— the equal distribution of s^aff- 

, ■ ■ . ^ ■ ... * ■ ' 

adequacy among districts — ^we have posed the following' questions: 

(1) What would happen to the distribution of staff adequacy. levels 

* » among school districts if either membership aid, salary levels, 

■ * . ■ » - 

or benefit levels were raised to a hfgh JLevel (about the 80th 
pei'c^ntile)? What would be the estimated cost? What would be 
: the^new staffing levels? ^ ' 

(2) What would happen •to the distri*bution of staff adequacy levels' among 
school districts if all the factors— inenbership aid, salary levels, 

t 

and benefit lievels — ^were raised to the same level? What would be 

• • i: * • ' . * 

th3 n«^ levels? What would it cost? ' 



•By substituting actual school district cjata into the mo<feiVwe get a' base 
from \i5hicii othfe^ comparisons can be made. The, data jfcs Ittcluded in Table III 
It .shows , that, fhe mean> or^ average, district st^^lf rig rati^ in the sta'te would 
be 54*08 staff per 1,000 students ii^(ith a standard deviation, .or .spte ad, ^ of * . 

. ■? ■ . . ' • ■ 

5.34 staff per i;000 students. By^plugging proposed values, fox njembershtp aia, 

' - • ' I ■ ^ — * ^ . . 

salary levels, benefit* levels, or all of these at the same time, a comparison 

can be made of the Estimated impact of these possible polic/y alternatives/ 

When membership aid was set 'at $1,535, there was a sabstantial increase 

* 

in the estimated staffing ratio (up neafly 8 per 1,000 students), but th6 
equality— rthe* distribution of staff adequacy^--also increased, indicating a 
system that wo u]^ have less equality* llie estimated cost of 'this "alternative ^ 
Is $440 million. " ' 

If ^ * 

» V -* 

When salary levels were set at $16,140, there was a substantial decrease 
in the estimated staffing ratio (down over 3 per 1^000 students), and virtually 
no change in the distribution, df Staffing levels - — the meafsure of equality* 

The estimated cost of this alternative is $220 taillion. But with no increase 

< 

in itiembership aid, this amount woyld have to be absorbed by the district,, hftnce 
the reduction in the number of ^taff hired. / ^ , 

When beilefit levels were set at $3,288, there was a substantial decrease ^ 
in tbe ^estimated staff ing. ratios (down about 5.5 per 1,000 student^s) , and the 
distribution — the measure ot equality — ^was reduted less than 1 per 1,000 students 

■ ' , ■ / ■ ■ ■ ■ 1 

(about 14%), The estimated/cost was $85 million^ but would haye to be absorbed 
by the district if there were no increase in membership aid. 

What would happen if the minimum membership aid were raised to $1,535, the 
minimum salary level to $16,140, and the minimum benefit level to $3,288 at 
the same time?' First, the average- staffing level woul^ be reduced slightly 
(down about* .8 per 1,000 students), and the distribution^-- the equality measurer-- 



. . ' •■ ' 14 . . ) 

would be narrowed considerably (abJft 1.61 per 1.000 students or 30^). 'The - 
cost. would be $440 million; the Increase in membership aid.- * 
' ' As was. pointed ont previously, a policy to ted^c^ the distributlon^of 
staffing levels' among disttictfs wiU have to include seyeral factors at the 
same time,* in this illustration membership aid. salary levels, and benefit . 
levels. Even so. the' reductiin in staffing levels would be only about 30%, • 
leaving a siibstantial vkri^t^on left to other factors. To. reduce the dlstri^ 
bution more, other controls would be necessa^. 

Although not the major topit of this paper, mention should be xnade about 
the steps that would be required to bring membership aid, salary levels, and - 
benefit levels up to a minimum lev^l. It is impossible,^ we believe, to bring 
membership up to a mipilm l^vel of $1^535 per pupil without having a minimum 
tax rate set stat^wld^. This would require a Constitutional' amendiaent. 
Setting miiiimum levels' for salary and benefit levels. could be setljy statute* 
but would have' a major impact on the collective b^Bgainlng process. Most 
likely, it would lead to a state-wide salary and benefit' schedule, ^ 



Future of the Model ' ~ . \ . • 

* • What is presented iji thl^^pap^r lat the "first cut" 'of a model pf school 

■ ^ ' • 

V. ^ ■ •» ■ , 

flh4nce in Michigan. It has al^ea^iy been of value by identiSyfng. the faeto^p 

relateUii^V' Staff adequacy levels » estiinating ^he strength of the factors* 

giving- some ideas of the components x)f a pblicy ^egarditig^chool funding, and 

estimating the impact of a possible policy alternative. ' ' 

However, the model can be in^roved, basically in three aretas. First, 

i 

some data, especially salary data, can be refined and brought up'-to-d'ate. 
Secondly, it is possible by further analysis to iden1:ify other factors con-!'^ 
trlbuting to staff adequacy levels. Third, it is possible to look at the 
model over time to see if it consistently predicts school district beiJiavior.' 
(Of course, it would only be of value if it were consistent.) / 

Finally, the model can be expanded to explain, or predict,' other relatip 
ships. F»r example, what would happen if membership aid, or the funding formti 
were chan^gd? What -impact wouldl^that have on salaries, benefits^ and the 

• ■ ) 

Other factors first, then what impact would it have on staff adequacy levels. 
Such a "System Model" — really a system of equations — ^wou^fi allow one tcy look 
at a^wide range of questions regarding schbol finance in addition to those 
relat^ to staff adequacy levels. 
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Rfigre"ssion Analysis 
Summary Table 



Steg, 
1 



Variable 



^niielrshlp. Aid 
"(Membersh^ Aid)' 



(Meipbersh^p Aid) 



^ Salary Levfil 



2> 



Benefit level 
(Benefit Level) 
(Benefit Level) 



X Federal Aid 
* 1 Noh Instructional 

iion Professional 
% State Categorical 

"Local eontrol" 



St^dardlzed 
Coefficient 

-3.3776 

8.5818 

-4.4717 

- .3207 ^ 

.8778 
-2,7137 
1.4746 

.1353 . 

4 

- .0334 

- .0489 
" -2487 
Total r2 



.^Residual from previous ye^r equation^ 

* ' e ' * 



J 



R Change 



.052 > 



.128 



/ .237 

.096 
.005 

.135 
.001 




.717 



Simple R 
. .21 
1.^2 
.2'2 

-.09 



'-.31- ^ 



-.31 
-.33 

.18 

^.iq. 

.55 ^5 



-.04 



-.27 



0 Overall 



474.4 
1428.4 



^ 2663.7 



4522.9 
54a9.9 
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Table II 



JT 



Estimated Impact of Various Policy Changes 
on Staff Adequacy Levels^ ' J 
(Staff per 1,000 pupils) 



Mean 



STAFF ADEQUACY 



Change 
in Mean 



Standard 
Deviation 



Change 'in 
Standard Deviation 



Model • - 54.08 



Membership* Aid' 
tof 80 'percentile 61.99 

Salary Levels 

to 80 Percentile 50.89 



'Benefits Levels 

to 80 Pei'centile ^48.61 



N/A 



+7.4l 



■3.19 



-5.47 



5.34 



6.29 



5.29 

• C 
4.61 



N/A 
+ .95. 

- .05 

- .73 



Membership Aid, . 
Salary Levels^ and 
Benefit Levels . 
■tio 80 fccentile 



53.29 



- .79 



"3.73 



-1.61 



